Lipid peroxidation is not the underlying cause of renal injury in hyperoxaluric rats.
Hyperoxaluria is a major risk factor of calcium oxalate stone disease and renal injury is thought to be a significant initiating event. However, the relationship among oxidative stress, renal tubule injury and hyperoxaluria in the progression of nephrolithiasis is unclear, especially in animal models. In the current study, we assess the role of oxidative stress in renal tubular damage in a rat model of chronic hyperoxaluria (HYP) and chronic renal failure induced by hyperoxaluria (HRF) compared to control rats. Urinary excretion of renal tubular enzymes, including lactate dehydrogenase (LDH), alkaline phosphatase (AP), N-acetyl-beta-D-glucosaminidase (NAG), and alpha- and mu-glutathione-S-transferase (alpha-GST and mu-GST, respectively) was quantified in four groups of Sprague-Dawley rats. The study included normal controls, those made hyperoxaluric with ethylene glycol administration (HYP), unilateral nephrectomized controls, and unilateral nephrectomized rats administered ethylene glycol (HRF). Levels of catalase, superoxide dismutase (SOD), glutathione peroxidase (GP), and glutathione transferase (GST) in the renal cortex were measured after 4 weeks and lipid peroxidation was assessed by measuring 8-isoprostane in the urine and lipid hydroperoxide in the renal cortex. Urinary excretion of NAG, AP, and LDH was elevated after 2 and 4 weeks in the HYP and HRF groups. Urinary levels of mu-GST, a marker of distal tubule damage, were elevated in HRF rats after 4 weeks. alpha-GST levels were similar between control and HYP rats but were lower in HRF rats. Levels of catalase, SOD, GP, and GST in the renal cortex were similar among control, HYP, and unilateral nephrectomized control rats, but were attenuated in the HRF rats after 4 weeks. Renal cortical content of lipid hydroperoxide and urinary 8-isoprostane levels were similar among all groups after 4 weeks. Ethylene glycol-induced hyperoxaluria in Sprague-Dawley rats is accompanied by enzymuria, which is suggestive of renal tubular damage. The antioxidant capacity of the renal cortex in HYP rats is similar to that of control rats after 4 weeks of treatment; however, this capacity is significantly attenuated in rats that are in renal failure induced by hyperoxaluria, although significant lipid peroxidation is not evident. These results suggest that lipid peroxidation is not the underlying cause of renal injury in hyperoxaluric rats.